Passive K+ transport in human erythrocytes (defined as ouabain-insensitive transport) was inhibited 70% by replacement of Cl-by several permeant monovalent anions.
Human erythrocytes have at least four transport systems for K+ to cross the membrane: the Na+/K+ pump (1), the Ca2+-activated transport system (or Gardos effect) (2) , the Na+/K+ cotransport system (3) (4) (5) , and a nonspecific electrodiffusional leak (6) . In sheep erythrocytes there is an additional passive K+ transport system that is sensitive to changes in cell volume: K+ fluxes increase in swollen cells and decrease in shrunken cells. This K+ transport system requires the presence of chloride for its operation (7) . In the present paper we report the Cl-dependence of passive K+ transport in human erythrocytes (passive transport taken to mean a process not inhibited by ouabain). We show the kinetics of the Cl--activated influx with regard to extracellular concentrations of K+ and Cl-, [K] o and [Cl]0. Passive Na+ influx was also dependent on Cl-, but the maximal velocity was one-fifth that for K+. Finally, we present results on pharmacological agents and Cl--activated K+ influx. Of particular interest is furosemide which, in erythrocytes, inhibits both Cl-transport (8) and Na+/K+ cotransport (5) .
MATERIALS AND METHODS Cells. Blood was drawn by venipuncture from healthy adult donors. The erythrocytes were washed three times in an isotonic saline solution by centrifugation and resuspension. The saline solution contained 150 mM NaCI, 5 mM glucose, 10 mM Hepes at pH 7.5 (adjusted at 20°C with NaOH). In all experiments the cells used had been obtained the same day.
Chloride Replacement. In order to study the effects of varying [Cl] 0, we equilibrated cells in media with various permeant anions at 150 mM substituted for Cl-in the isotonic saline. The cells were first washed in a medium with the same composition as the isotonic saline (except for the substituted anion) and incubated at 37°C for 30 min. They were then washed again, incubated another 30 min, and finally washed three more times.
Fluxes. Unidirectional influxes were measured as described (9) with 24Na, 22Na, or 86Rb (the latter as a tracer for K+). The incubations with the tracer were for 30 min. The Cl-added with the tracer was ignored (final concentration z1 AM). The method used for unidirectional K+ efflux has been described (10) is complicated by the necessity of varying both intracellular and external concentrations of the anions, where transmembrane effects may be involved. In the experiment in Fig. 2 , active K+ influx (ouabain-inhibitable) was simultaneously determined and was unaffected by varying [Cl] (Fig. 3) . The data presented in Fig. 3 (Fig. 4) not quite linear with increasing [Na]0, but showed slight saturation. Therefore, in calculating the curve drawn through the points for the Cl-media, the equation included a term for the Na+ influx in NO3-media measured at each value of [Na]0 (see legend, Fig. 5) . It was not possible to use a proportionality constant multiplied by [Na]0, the procedure used for passive K+ influx in Cl--free media (Fig. 3) A fraction of Na+ influx could be as the ionic species NaCO3-exchanging for intracellular anion (11); K+ does not form the corresponding ionic species. Because the exchanges of NaCO3-for NO3-would be slower than for Cl-, the present results on the dependence of Na+ influx on Cl-should be interpreted cautiously until the involvement of NaCO3s is determined. In this context previous results with sheep erythrocytes failed to show any effect of replacing Cl-on Na+ influx (9) . Error bars were omitted when they were smaller than the symbols (n = 3). K+ Influx and Inhibitors of Cl-Transport. Fig. 6 shows the effects of various pharmacological agents that inhibit anion fluxes in erythrocytes (12) . All of these agents inhibited the K+ influx, except for SITS, a specific inhibitor of anion exchange mediated by an identified membrane protein in "band 3" (13) . Therefore, the Cl--activated K+ transport is not associated with the protein in band 3 and those of Funder and Wieth (14) . First of all, they observed an increase (33%) in Na+ influx when NO-was substituted for Cl-. Some preliminary results on the interaction between Na+ and K+ in the Cl--activated transport system enable us to resolve the discrepancy. Our experiments in Table 1 (16) and Ehrlich ascites tumor cells (17) and may be involved in regulation of the volume of cells. Activation of K+ influx by Cl-of course does not prove cotransport. The striking difference in kinetics of the activation of passive K+ influx by K+ (hyperbolic) and by Cl-(sigmoid) suggests a complex system, whether it be cotransport or activation by Cl-with no accompanying Cl-flux.
The Cl--activated K+ influx in human erythrocytes is superficially similar to the system previously described as a K+ transport dependent on Cl-and also on cell volume in sheep erythrocytes (7) . We found that in human erythrocytes, there is no effect of volume in K+ influx (7) . This confirmed the early finding of Davson (18) . There was a more recent report of an increase in K+ transport with decreased volume in human erythrocytes (19) . Though the conditions of the measurements were different, there is no obvious way to account for the different results. The volume-dependent, Cl--activated K+ influx in sheep cells was specific for K+ in that there was no effect on Na+ influx of varying either cell volume or [Cl] o. Thus, the specificity of the Cl-dependent cation influx differs between sheep and human erythrocytes, there being Cl--dependent Na+ influx in human cells. The difference is consistent with the observation that there is no dependence of passive K+ influx on Na+ in sheep cells (20) , and therefore no Na+/K+ cotransport.
